Etiological overlap must receive attention in LC
Cirrhosis with two or more mixed etiologies should be carefully identified, despite high prevalences of hepatitis B virus (HBV) and hepatitis C virus (HCV) cirrhosis. We conducted a large-scale, cross-sectional study and found that the proportions of LC inpatients with HBV/HCV coinfection, HBV/alcohol coexistence and HBV/HCV/alcohol coexistence were 0.58%, 4.81% and 0.14%, respectively [4] . We also observed cases of HBV with fatty liver disease, cases of HBV with Wilson's disease and cases of HBV with hemochromatosis; cases with as many as four overlapping etiologies were not rare. HBV/HCV coinfection has been reported to be associated with higher rates of severe liver disease and with a 2-to 5-fold increased risk of hepatic decompensation [5] , whereas multicenter studies have shown that alcohol abuse significantly increased long-term incidences of hepatocellular carcinoma (HCC) in HBV-related and HCV-related cirrhotic patients [6] . When considering the fact that multi-etiologic cirrhosis may result in a worse prognosis, treatments that target all of the underlying etiologies are necessary to achieve favorable curative effects.
Hepatic and systemic inflammation should be evaluated for LC Activated Kupffer cells and monocytes initially induce inflammatory reactions in LC, after which the levels of TNF-a and other pro-inflammatory cytokines increase, and natural killer cells, natural killer T cells and macrophages are activated to aggravate systemic inflammation [7] . Inflammatory evaluations have always been ignored when staging fibrosis, but the measurement of liver stiffness is emphasized. Instead, more attention should be focused on the focal inflammation of the liver parenchyma by liver biopsies and on systemic inflammation by the detection of serum or humoral inflammatory biomarkers. The control of the liver parenchyma and systemic inflammation has been observed to be able to slow the progression of decompensated LC or even reverse fibrosis to some extent [8] .
Non-invasive measurements should be developed for LC diagnosis Cirrhosis usually develops from chronic hepatitis and transitions into compensated cirrhosis, after which there is a progression into decompensated cirrhosis. The early diagnosis of LC is difficult due to the absence of overt symptoms, the patient's neglect and a lack of appropriate biomarkers. Traditional liver biopsies have been widely accepted as the gold standard for the evaluation of liver fibrosis and liver parenchymal inflammation. Although liver biopsies are very safe with the use of ultrasonic guidance, these biopsies are still invasive procedures. Non-invasive serum fibrosis biomarkers are highly applicable and easily repeatable, and newly developed markers, including procollagen type III N-terminal peptide (PIIINP) and YKL-40, have been demonstrated to be of great value in detecting advanced fibrosis or cirrhosis with both a sensitivity and specificity of approximately 80%. However, none of the fibrotic markers is liver-specific; thus, these markers may be influenced by non-hepatic inflammation. On the other hand, numbers of composite score models combining multiple serum markers have been developed to accurately evaluate the degree of liver fibrosis. As two of the most validated models, the AST-platelet ratio index and fibrosis-4 (FIB-4) index have shown comparable results in excluding advanced, but not moderate, fibrosis [9] . Liver-specific markers and new score models are being exploited and show promise for more specific diagnoses in the near future. With regard to imaging methods for the diagnosis of liver fibrosis, routine ultrasound, computed tomography (CT) or magnetic resonance imaging (MRI) is not accurate enough for early diagnoses, whereas FibroScan and FibroTouch tests have certain reference values but are subject to inter-observer variation. Increasing amounts of data have shown that real-time shear wave elastography and magnetic resonance elastography are the most promising and efficient evaluations for the early diagnosis of LC with respect to multi-sectional inspection, objectivity, sensitivity for early fibrosis and the ability to examine the entire liver [10, 11] . Recent studies have observed that the ultrasound measurements of the stiffnesses of the liver or spleen are promising tools for detecting clinically significant portal hypertension and for excluding severe portal hypertension, although these methods were limited by heterogeneous values and an inapplicability in hepatic decompensation [12] .
LC stage and liver function classification must be accurately estimated
The Child-Pugh-Turcotte classification system is still of clinical value and has long been regarded as the most convenient measurement for LC clinical staging, although the score may be influenced by inter-observer variance. The Model for End-Stage Liver Disease (MELD) score incorporates serum creatinine levels, serum bilirubin levels and the international normalized ratio (INR); thus, it is likely to be more accurate in evaluating the disease severity and in predicting prognoses. Furthermore, the MELD score is crucial in assessing the need for liver transplantations. The Metavir score system has been widely used for the staging of liver fibrosis, with scores ranging from F0 (no fibrosis) to F4 (cirrhosis), and ultrasound elastography has been increasingly accepted as a non-invasive and valuable approach for distinguishing patients with no or minimal fibrosis (F0/F1), as well as those with severe fibrosis or cirrhosis (F3/F4) [13] .
Measures of hepatic venous pressure gradient (HVPG) should be recommended HVPG is the best indicator for portal pressure. A HVPG 10 mmHg is associated with an increased risk of developing gastroesophageal varices (GEV), whereas a HVPG 12 mmHg can identify a risk of bleeding and a HVPG 20 mmHg can predict the failure to control acute variceal bleeding, early rebleeding and bleeding-related deaths [14] . Hepatic vein catheterization with the use of a balloontipped catheter is currently the preferred technique in determining HVPG, which is highly recommended in qualified liver care centers. Given that HVPG measurements are invasive, costly and difficult in terms of obtaining real-time continuous surveillance, the Baveno VI guideline recommended a combination of liver stiffness that is less than 20 kPa in transient elastography and a peripheral platelet count that is higher than 150,000/mL to preclude the risk of a variceal hemorrhage [15] . Non-invasive HVPG measurements have been introduced; however, these measurements are pending until they can be proved to be effective in clinical practice and practically accurate, non-invasive approaches for HVPG measurements are highly expected.
Etiological treatment is vital
The etiological treatment of LC is critical, although it is usually ignored in the decompensated stage. Patients should be initially treated with a direct-acting antiviral (DAA) treatment as soon as HCV is identified. Hepatitis B cirrhosis is the predominant etiology in China and mounting data have shown that the early use of antiviral therapy may alleviate cirrhotic progression and reduce the risk of HCC [16] . Moreover, both the American Association for the Study of Liver Diseases (AASLD) and European Association for the Study of the Liver (EASL) guidelines advocate that the patient should undergo antiviral therapy regardless of the levels of HBV-DNA and alanine aminotransferase, as well as the HBeAg status, when the patient has a positive result for HBV-DNA test [17, 18] . Alcohol cessation is the key issue for alcoholic LC treatment, whereas psychological interventions may be essential for alcohol addicts. Adequate physical exercise, the treatment of comorbid metabolic syndrome and an early referral to a dietician are helpful for patients with nonalcoholic fatty liver disease that is related to LC. With regard to AIH-related LC, physicians should optimize a therapy of steroids and immunosuppressants for the etiological treatment.
Maintenance of a sufficient blood supply of the portal vein
Given that the liver is an organ with a dual blood supply from the portal vein and the hepatic artery, the maintenance of sufficient perfusion is significant for ensuring the nourishment of this organ. Injuries to the portal vein, which may occur as a result of devascularization surgery, a surgical portosystemic shunt, a splenectomy, an endoscopic tissue glue injection or radiointerventional therapy, should be carefully avoided to reduce the possibility of a portal vein thrombosis (PVT). PVTs have long been a difficult clinical problem. Although warfarin has been a traditionally efficient treatment, the dose titration highly relies on repeated INR tests and may result in poor patient compliance [19] . New generations of oral anticoagulants, including rivaroxaban and dabigatran, have been proved to be effective, but they are also expensive. Failed cases that result from the use of anticoagulation therapy should consider the use of interventional portal vein recanalization techniques, including balloon angioplasty, stentplacement, thrombectomy and thrombolysis [20] .
Strengthening nutritional support therapy
Malnutrition occurs in up to 80% of overall cirrhotic patients and in nearly all decompensated patients [21] . This complication comprises protein malnutrition, energy malnutrition and mixed malnutrition, which are highly related to insufficient intake, absorption dysfunction and a high catabolic status. Impaired nutritional situations will induce ascites and infection, will aggravate variceal bleeding and will increase mortality; therefore, cirrhotic patients should adhere to an adequate diet of sufficient calories and protein. Food supplements involving essential amino acids are able to promote protein synthesis and improve the outcomes of malnutrition, whereas proper physical exercise also helps in energy intake and nutritional rehabilitation [22] .
Endoscopic sequential therapy is able to eradicate gastroesophageal varices and reduce the death rate of rebleeding
As the most lethal complication of LC, gastroesophageal variceal bleeding (GEVB) occurs in 0%-40% of compensated cirrhosis and in 70%-80% of decompensated cirrhosis. Moreover, 20%-50% of patients will rebleed after the first bleeding episode and this proportion of patients is associated with 20% of 6-week mortality and 15% of in-hospital mortality [23] . When considering that LC patients also have intestinal variceal bleeding risks due to portal hypertension, early endoscopy screening should be advocated for the evaluation of the bleeding risk of not only GEV, but also of the small intestinal and colorectal varices. The endoscopic management of GEV has been proven to be effective and has been widely used in primary hospitals. However, it is common in China that patients will attend one or two treatment sessions for acute bleeding but will not attend subsequent follow-up sessions until recurrent bleeding occurs. Our preliminary data from a cirrhotic cohort showed that, after variceal eradication by endoscopic sequential therapy that combined band ligation, tissue glue injection and sclerotherapy, the 5-year occurrence rate of rebleeding and all-cause death rate were reduced to 9.6% and 3.4%, respectively (data not shown). Furthermore, endoscopic treatments should be repeated and sequenced until complete variceal eradication occurs, after which the patients should receive follow-ups with regular 6-to 12-month intervals.
Early diagnosis and early treatment are pivotal for LC-supervened HCC Primary liver cancer contributes to 4.7% of global malignancies and 8.2% of cancer mortalities. Cancer statistics in China showed that the incidence of liver cancer ranks third in men and sixth in women, and the mortality ranks third in men and fourth in women [24] . Early interventions with DAA drugs may prevent cancerization and may prolong the cancer-free survival period. The early diagnosis rate of HCC is still low, which is partially due to asymptomatic features and neglect by the patients. Ultrasound screening is still the first choice that is applicable for primary healthcare institutions, whereas CT/MRI is more accurate but costly. Biomarkers represent a promising direction. However, even though alpha-fetoprotein (AFP) is a classical marker, its sensitivity and specificity are not high. We recently identified a novel biomarker (Lnc-PCDH9-13: 1) that has >80% of sensitivity and >98% of specificity for early HCC diagnoses, and the biomarker is detectable in both serum and saliva. Therefore, the use of this biomarker is more convenient for clinic followups and community surveys than traditional AFP detection [25] . For every LC patient, ultrasound should be administered every 6 months and a subsequent CT/MRI is necessary when a suspicious carcinoma is discovered. Regular surveillance will promote early detection and may benefit subsequent treatments.
Standardized follow-up and management, as well as health education, are important for LC patients Regular follow-ups involving clinic visits and laboratory tests are able to monitor disease progression and modulate the timely use of therapies. Patients should undergo complete blood counts, liver biochemistry tests, electrolyte tests, coagulation measurements, AFP measurements and tests for viral loads of HBV and/or HCV every 3 months. Nutritional evaluation should also be carried out every 3 months to investigate the risk of hypoalbuminemia, as well as to treat malnourishment. Ultrasonic examination should be performed every 6 months to examine the liver parenchyma and to detect changes in the portal vein, in order for occurrences of HCC and PVT to be quickly identified. Furthermore, an annual CT or MRI is necessary for the surveillance of cirrhosis progression and HCC. Regular endoscopic examinations of the upper and lower gastrointestinal tract are recommended to investigate the variceal situation and bleeding risk. The medical center should establish a comprehensive follow-up database to systematically manage patients. In addition, health education for the patients themselves, as well as their family members, is also important to guide rehabilitation, to improve the quality of life and to increase the survival of LC patients.
Integrating palliative care into routine clinical management is a contentious issue for LC End-stage liver disease (ESLD), encompassing advanced liver disease, liver failure and decompensated cirrhosis, is associated with a high mortality and a high degree of symptom burden and it affects approximately 6 million people in the USA [26] . Palliative care (PC) as an approach for improving the quality of life of patients and families who are facing a life-limiting illness has become an emerging debated issue in the field of ESLD treatment. Increasing amounts of data have shown beneficial effects of PC, including the alleviation of patient-reported symptoms, a reduction in the overall cost of care and even prolonged survival. However, PC consultation is still underused in cirrhotic patients and only approximately 5% of hospitalized patients with decompensated cirrhosis received this kind of service [27] . The broader implementation of PC is hindered by a shortage of qualified providers, a lack of public reimbursement, the misconceptions of patients and healthcare providers, and a dearth of relevant research. Access to PC services is mainly limited to Western countries and little is known about the clinical application of PC in developing countries, including China. Better organization and financing of PC services are greatly needed and more data focusing on how to best integrate PC into the ESLD workflow are highly needed in the future.
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